Impaired endothelium independent vasodilation in the cutaneous microvasculature of young obese adults.
Microvascular dysfunction contributes to the development of cardiovascular and metabolic disease. This study tested the hypothesis that young obese (BMI>30 kg m(-2)), otherwise healthy, adults (N=15) have impaired microvascular function relative to age and sex matched, lean (BMI<25 kg m(-2)) individuals (N=14). Participants were instrumented with two microdialysis probes in the cutaneous vasculature of one forearm; one for a wide dose range of infusions of the endothelium-dependent vasodilator methacholine (MCh) and the other for the endothelium-independent vasodilator sodium nitroprusside (SNP). Local temperature at each site was clamped at 33 °C and cutaneous blood flow was indexed by laser Doppler flowmetry (LDF). LDF was recorded while 7 doses of each drug (MCh: 10(-6)-1M; SNP: 5 × 10(-8)-5 × 10(-2)M) were infused at a rate of 2 μl/min for 8 min per dose. Both sites finished with heating to 43 °C and 5 × 10(-2)M SNP to achieve site specific maximal vasodilation. Mean arterial blood pressure (MAP) was assessed in the last minute of each dose and was used for subsequent calculation of cutaneous vascular conductance (CVC; LDF/MAP) and responses were normalized to each individual site's maximal response (%CVCmax). Group four-parameter dose response curves were compared with an extra sum of squares F-test. SNP EC50 was greater in obese relative to lean (-2.931 ± 0.10 vs -3.746 ± 0.18 Log[SNP]M, P<0.001); however, there was no difference in MCh EC50 between groups (-3.796 ± 0.23 vs -3.852 ± 0.25 Log[MCh]M, P=0.81). Additionally, baseline and maximal CVC in both sites were similar between groups (all P>0.05). These results suggest attenuated endothelium-independent response to nitric oxide while endothelium-dependent vasodilation function is maintained.